nations worst affected. The Ebola virus disease is a severe illness in humans, with a fatality rate of around 50% [1] [2] [3] . The initial symptoms can include fever, weakness, muscle pain and a sore throat while subsequent stages are vomiting, diarrhea and possible internal and external bleeding. There are currently no licensed Ebola vaccines.
The first Ebola virus disease cases were reported in 2 outbreaks in Sudan and Democratic Republic of Congo in 1976. The latter occurred in a village near the Ebola River, from which the disease takes its name. The 2014 outbreak in West Africa is the largest and deadliest Ebola outbreak since the virus was first discovered. The virus is transmitted to humans through contact with fluids from infected animals in the wild, including fruit bats and monkeys, either dead or alive. It spreads in the human population through human-to-human transmission by direct contact with the bodily fluids of infected people. It can also be indirectly transmitted by contacting with surfaces including clothing and bedding, which are contaminated with these fluids.
Transmission interruption is the key to preventing the spread of any infectious disease, for Ebola this is achieved by preventing contact with bodily fluids of those infected. This involves three key approaches, according to the WHO safe burials of the infected that are deceased, immediate isolation of patients before they can infect others and monitoring of people who have been in contact with an infected patient. The current Ebola outbreak has claimed the lives of doctors and nurses in the region, including international volunteer health workers, putting further strain on the already limited health services of these West African countries. Wearing protective clothing and equipment when exposed to patients as well as standard hand-hygiene is hoped to limit the spread to health workers Knowing the propensity for Ebola to spread is essential for effective control measures. Mathematical theory of epidemiology has introduced the basic reproduction number, R 0 , of an infection as the number of cases one case of the disease generates over the course of its infectious period. Essentially, Ebola's R 0 value is the number of people who will likely become infected from one person with the virus. If this value exceeds unity-that is if R 0 > 1-the theory predicts that the disease will be able to spread through a population of uninfected people, whereas if R 0 < 1, the infection will die out.
The calculated R 0 values ranged from 2.6 to 8.6 for the Yambuku, Zaire outbreak in 1976; meanwhile the range for R 0 for the 1995 epidemic in Kikwit, Zaire was slightly lower 1.57 to 5.03. Recent research published in PLoS Current Outbreaks by Christian Althaus estimated the basic reproduction number for the 2014 outbreak of Ebola as 1.51 (95% confidence interval: 1.50 -1.52) for Guinea, 2.53 (2.41 -2.67) for Sierra Leone and 1.59 (1.57 -1.60) for Liberia. These estimates were obtained using an SEIR (susceptible-exposed-infectious-recovered) epidemiological model of Ebola spread and statistically fitting the model output to the reported infected cases and deaths in Guinea, Sierra Leone and Liberia from the WHO for March-June 2014. In order for these estimates to be as accurate as possible, it is crucial that the epidemiological data input into the mathematical model is as rich and reliable as possible. This involves having reasonable knowledge of the number of cases of Ebola infection and the number of Ebola-related fatalities. However, at this stage, the WHO admits that figures are only estimates, as some disease cases and Ebola-related deaths are only probable or suspected.
With an accurate estimate of the basic reproduction number of the disease, potential transmission interrupting strategies can be effectively evaluated and compared, within the mathematical framework, as has been done for other infectious diseases. With the help of the real-time analysis and evaluation of Ebola cases and deaths within the theoretical model, useful transmission interrupting strategies can then be implemented on the ground, with the hope to prevent future infection and spread of the disease. Ebola is characterized by initial unlike symptoms including sudden onset of fever, fatigue, muscle pain, headache and sore throat. This then rapidly progresses to vomiting, rash, symptoms of impaired kidney and liver function, and in some cases, both internal and external bleeding. Most infected persons die within 10 days after their initial infection (80% -90% mortality). Using a simple SIR (susceptible-infectious-removed) epidemic model and data from Ebola outbreaks in Sierra Leone, Liberia, and Guinea 2014, we have calculated the tendency of the present and its future situation. Now if we look into the outbreak of this virulent disease, we see that the mortality rate is very high and there are several aspects that are directly related with this epidemic. Guinea, Liberia and Serra Leone are known to be some of the poorest countries in the world, with extremely high unemployment rate. The three countries economies depend largely on the exploitation of mineral resources, such as iron, gold, uranium, diamonds, rubber and petroleum in various regions. They have also become a home base for drug trafficking, especially cocaine, between the African countries that produce the substance and the consumers in Europe and North America. This is largely due to minimal border control in the region which makes crossing frontiers very easy. The Gross National income per capita for Guinea, Liberia, and Sierra Leone are 1020, 340, and 830 respectively and this information is indicative of the background context of these countries before the 2014 Ebola outbreak. The literacy rate is also alarmingly low, indicating that less than 50% of the population in Guinea and Sierra
Leone and just over 50% in Liberia are literate. This suggests that access to education and the quality of education are very precarious. There is also a significant rural population which is made up of different tribes and ethnic groups.
This complicates this population access to education, health services and basic infrastructure due to language barriers, cultural differences, varied religious beliefs and physical isolation. Even before the Ebola outbreak in 2014, diseases such as Cholera, Dysentery, Malaria, AIDS and many others had been causing death among civilians in the region on a daily basis [2] . Liberia, Guinea and Sierra Leone have been ranked near the bottom of the UN's human development tors were the main concern of the three nations before the outbreak. According to a UNDP report, the Ebola epidemic has essentially robbed these countries of much of the progress made in the past decade.
The infrastructure in these countries has been very precarious for a long time
and not only were they not prepared for an outbreak of such a calamity, but these countries were not ever properly equipped to care for patients of other Once a top Red Cross official had said it will take up to six months to get Ebola outbreak under control as the hunt continues for a vaccine to the deadly disease. Even that time frame will only be realistic if medics in West Africa ensure "safe burials", "good isolation" and "good treatment", according to Red
Cross secretary general Elhadj As Sy (22 October 2014). He warned a press conference many nations' workers are "coming out and running away and others are very hesitant to send people" (By Dan Bloom and Annabel Grossman).
Indeed his statement was true by and large, cause without ensuring "safe burials", "good isolation" and "good treatment"; it is quite hard to control the current virulent disease like EVD. We hope to see the WHO and developed countries will come across to solve this conundrum and work for the poorest people of this world. Now we will look into the recent outbreak of EVD Mathematically so that we will be able to make conclusion about the present and its future epidemical situation:
Model Formulation
The dynamics of this system happen in two stages, susceptible to infected, and infected to dead. This is a closed system where those that are susceptible could become infected at some point in time. This model assumes that the initial population is equal to the population that will eventually be infected. The parameters are μ, the per-capita death rate; and β, the probability that a susceptible host will become infected. The parameter β can vary from a constant function to an exponential function of decay with respect to the number of infected at time t.
Once the parameters are found, the system modeling the data is solved using the number of dead individuals at time t. We will assume that the population studied will be a constant population during the outbreak, meaning there are no deaths due to outside factors and the number of births that occurred are so small that we can essentially ignore them. We will denote our total population at time t by N, so at any time t:
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Following a model proposed by Kermack and MacKendrik (1927) to explain the frequent rapid rise and fall of cases observed frequently in epidemics such as the Great Plague in London (1665-1666), the cholera epidemic in London (1865) and the plague in Bombay (1906), we are able to propose a model that approximates the outbreak reasonably well:
This model takes into consideration the number of people infected due to direct contact with an infected individual at time t: SI N β , Where pc β = ; p is the probability of successfully getting infected when coming into contact with an infected individual, and c is the per-capita contact rate. The death rate is denoted by µI, where µ, is the per-capita death rate. Even though recoveries do occur, we will not return these individuals to the susceptible class since there has never been a person who has recovered from Ebola and contracted the disease again in the same epidemic. From our data analysis and mathematical relation we will be able to estimate the parameter β by solving the second differential equation for several values of t.
Under these conditions, we can assume that ( )
the average time for an infected individual to die. For different geographical region we will have an equation of the form
Which vary for the values of ( ) R t , k and µ. With this information we will be 
Discussion
Mathematical models constitute interesting tools for the understanding of diseases. They usually provide insights, improve intuitions, clarify assumptions for formal theory, allow for planning studies, estimating parameters, determining sensitivities, assessing conjectures, simulating simple and complex phenomena and providing future predictions. As our goal to critically look into the present outbreak of EVD-2014 and find some prediction about future conditions of this virulent epidemic. We have a simple Mathematical model proposed by Kermack and MacKendrik (1927) and using this model and existing data, we have found some of the interesting facts of this current epidemic.
The model (1) is simulated, using the parameter values given in Table 1 and However at the middle of the year the disease shows some stability and gradually the rate of infected population was decreasing because the reproduction number getting close to unity. As we know that the disease will no longer persist in the community if the reproduction number becomes less than unity [14] .
At the end of the month November our calculated reproduction number was about 1.06, 1.0929 and 1.13 for Guinea, Liberia and Sierra Leone respectively.
This result indicating that the EVD getting losses its strength and suddenly the burden of the disease were decreases. Since the reproduction number was above unity, it could be emerged strongly again if something wrong done. For future evaluation about the disease we could only say that a comprehensive measure needs to be implemented throughout the affected region. Since the number 0 still above unity [8] [9] [11] [13] and if we take our hand close from the precautionary steps and do not work accordingly then it will definitely come again and will come strongly.
Conclusion
As of December 2 nd 2015, a total of 28,601 cases have been reported with 11,300
reported deaths (not including cases where the outcome is unknown) [8] [9]
[13]. Three thousand eight hundred and four (3804) cases are from Guinea, with 2536 deaths; in Liberia there have been 10,675 cases with 4809 deaths and in Sierra Leone 14,122 cases with 3955 deaths. Our mathematical analysis shows that the basic reproduction number R 0 is still above unity and if we take our hand close from the precautionary steps and do not work accordingly then it will definitely come again and will come strongly. There are some traditional facts that are working as a drawback against the controlling process of the disease.
Since the main causes behind this widespread of Ebola are political instability, socio-cultural factors, human's rights violation, limited access of social media and high levels of illiteracy, world leaders would come forward to take some steps for improving this situations.
